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(54) CDMA MULT I -USER RECEIVER 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the CDMA (code 
division multiplex access) multi-user receiver of 
multi-stage configuration by reducing remarkably 
the scale of a storage device and improving the 
interference elimination characteristic in the case 
of multi-path propagation?- 

SOLUTION: N sets of users are divided into N groups 
(or N or below) by using M-stages of receivers 1-m 
and interference elimination processing is 
conducted from a high-order group with a higher 
level in each divided group in the series 
configuration, an interference elimination section 
(ICU) 2-m-n receives an error signal obtained in 
the interference elimination processing of a 
pre-stage final group and an interference replica 
of the user of a pre-stage same level group in the 
interference elimination processing of the current 
stage pre-group or in the case of a highest order 
group and estimates again the interference replica 
of the user of the current stage of the same level 
group and outputs a spread signal relating to a 

difference between the interference replica of the . — 

user of the current stage of the same level group and the interference level ot the 
user of the pre-stage of the same level group. A delay device (D) 3-m-n delays the 
error signal by a prescribed value and an adder 4-m-n subtracts the spread signal from 
the output signal of the delay device (D) 3-m-n and provides an output of an updated 
error signal. 
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(57) [SB] 

JS«Ogg<OT^8fe*«RH4&lPl±Tt5#Sfl!J5g(Z>CDMA 

[A¥ft^S] M^WfrSfS^E 1 -mt^Na- tf 
ft w<;H::tEv>Ni¥ (NWT-CtBT) (-^-SiJU^fl^n 

3a?«J«J««r*U ^as|»*» (ICU) 2-m-ntt. 9 
coT* ut" !) # Srffl&S-f 5 1 r co9US:l5H4S¥c03. 

—if cot* ut* y * t miM^m±m<D=^—f(D^m^ 
yv jJbmmiz.m-rz&wtm^&ititiLs a®§§ (d) 

S4-Bi-(ttC(Dig|S (D) 3-in-ii<Offi^fS*3i»e>tt* 




[»** 1 1 LT*ST4a- !f 
M5CDMA (Code Division Mul t ipl eAccess : ^ 

:/ U * £ Sflf2miSI^{48¥(03-— If <73T# u^" y * £ <75^ 

icia-fsitiftis^-srm^-t-sT**** (icu) t. 

f&i-TSCDMA-^i^-^-lfSmiglMo 

o«o«r±^3— yak-?* 5 , ^-if^jE?ij^$H 

5ri &*?H& 1 C DM hrr/vf-s.— }f §{f Sfit. 

X\ m&n*W**tmtthiri,timmtS*b1ti&\si- 

If^/fco^i^w^y #££A:ftU ^LWtM—^—f 
^ofgf y * £ #fc r e>gl@IU-3- 

— tf ttfc<o=Fm mm&wm— =>■— if »K©f 

» (ICU) £> miSIS»»-§-Sr]3fS««»tjSSIE**S 

»-frJ!iWjta»±fie»^a*i-5Ja3lc»i: £{51 x. -5 r. £ 

[!»#* 4] W&£7£J& U #^T^3.-1f5rl¥^ 
SIU T^*&3SSr^7ioT*3— -»f(0&3mf-S§-£ffi 

e> Hfc»»t » t fjmft - if ^©f* u 7" y 

ttlSfHS-SrUl^i-STI^IIft** (ICU) is flftEKg 

;&«#a»&^i3ttW©ltoE*flft«-S-*r«l^ M£r£ft 
fcgl^{f^£ LT&a^tiJ^-f-SAD^S^ c£ 
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e> jxfcass« * £ maiai— a— jf *tjES«oT* u-:/ y 
*j£u troitfitw-s-srm^j-rsTaPisftsw (icu) 

MA-r^a— tf^fg^B. 
[»**6] l***l, 2, 3, 4, £fcf4fif*il5 
irjo^r, ttrETgWSfc*® (ICU) (4, *3fc/<*T« 
j$£*i-3-^f^;*ei!SS§£, ^/v^v^effiKBStcat 

y * SrtfrE^;* HMS^nai: lt m*i- 5 3? i ©araJHB 

£ . '£©)($ 1 ^DSSwffi^Jm^-^^Wiitmi^LT 

wt^tfts saaT* i// y * *»e> m u. -c m^-r $ msm 
^nmp&nmtsm^*'<*miL\z.m&®ML.x& 
ts-rz$m^&b. &s<x<oz.<Dii&¥&<omt)mtt 
^vxm^-r^m 3 »An^§i£ r. £ ^^m£. 

-f 5 C DMAv/l.fa- ifSfS^Ho 
JO [«*«7] W*rM6}-*J^T, fflET^*SB (I 
CU) fi^ «IEJI5 3 0J!ni3IE»«)a^7SrA*b. * 

A^Ji- "1" «T<Ofi***D-CW^-t-5^JH§4-. it 
M LTiSx-S i £ 5:^m£ -t-S C DMA-^v-^x— if g 

[0 00 1 ] 

tf^a- tf ?rS*^f i| Lf^i*ffil Srtf * o "C'S-n.— 
1f<0%iS{l^*tijyj-t"5CDMA (Code Division Mult 
40 iple Access : ^^fi]#5c;^) ^A^x-— ifS^f^ 

[0 0 0 2] 

A#^S?r^*S{-i£^:U : S"5' 5 lBgtt^*)?)/ciJ6. 
{f ->^7 i A{;fc > {tS#£T^-ir^*-^:£ LTftl Jixt 
v^5>. CDMA^T'tt, #3.— if{f#»4. @W<0^-§- 
flSv^JKIft^^ttStSJxeill^iliai^^S. Sit 

50 <m-ctt, ??^-^fi$ ixfc«r»*»feiS*ttift<o*as*fi-c* 
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— i/^fy-Z is a V Y > TW^nt^ ^ — K • 

>X (Multistage Detection Asynchronous Code-Divis 
ionMni tiple-Access Communications) J (IEEE Trans. 
Commun., vo I. COM-38, No. 4, pp. 509-5 1 9, April 1 990) 
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^2 1S3±0««»2 3^{S^lT^So 
[0 0 15] iSJt«t#a2 1 tt, (1 ^ k 

cn. k Srfflv^*nJH8 2 0 1 cotU^^ietetfc*r^o tttt 
50 S2 3fl e^ft£ft3 1, «**Sflk3 2. *3 
±V*JH»3 3(-£9«j$£*L£o 

[0016] sss2 3 n mttm^m 2 1 com^(^>pf 
8:^*5. *»«3 3r±, ra^tcrco***a#a3 2 

(Dm^Ji-J; 9ieft:tfc^lS:2 1 cotti^CTtt^^^ 
[0 0 17] «l&§ff2 3 i: ItH MffiXitt TdS - C 

[0 0 18] *D^§I2 4H Kffl^/^^-tiX'JrttoSJf 

S3 aoa^^fcsfi^ftsnfc^jKm^Sru-r^^ 

[0 0 19] ^2 6 joJ:t5itfc#S2 8 

50 2 611 5<D&fi{Z-ttLX, ftiKS2 3 
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[0 0 2 0] *fc, *P*S2 9t , i, S:Mt2 8<DKflU 

# Xm. n S:»5o 
[0 0 2 1 ] -*\ 2 0 9H AD^S 2 9 <D&tj 

S2 1 o^myj-rso ^^sfb ( i cu) 2ooto 

ili£{i^^iS[ffi:fif[#a2 l ^&\<^X±CZ> 0 

[0 0 2 2] JD*« 21011 ift^fi-^ r m . « ^flfj®0 
T^^x ffl .i,n SriDx.fcii®SS2 0 9(Offi^^?> 

r m+l, n ^H3&f£tl£o rOOM^ff^^ff ^Tm. nil £ 

[0 0 2 3] ±iaRWf-i*«*JTtt, ^P^T^u^ 
[0 0 2 4] Mi-, ±IBT*u^y*x«. . <D 

^i^ffitfcCO^^mii^^^^^^Uy y ^7 Xm, n 

[0025] mmn^^x^m-r^m^^-^<D"f- 

SC. -tftfrh, H5^*5l^T«MiB«jicaiJ|L»2 0 i -e« 

So 

[0 0 2 6] C(^S^(rp-T5i:Sfei: LT, flf*Jx.tf, 7 

^ . . ( Y> c. Yoon) , T—/V • 3 — y (R. Ko 

hnoh • -f-e^ (H. Imai) K£Z> l"T JX^Uy 

T A^-Jr— K = * 5^^/^ ^fy^7x77 

^--v^yw (A Spread-Spectrum Multi-Access Sys 
tern with a Cascadeof Co-Channel Interference Cance 
llers for Multipath fading Channel)] (Proc. IEEE 
Second International Symposium on Spread Spectrum 
Techniqueand App I i cat i ons (ISSSTA) ' 92, pp. 8 7-90, De 
c. 1 992) 36SS>£o 

[0027] ^(DXfikx-n. ±m u^u&m 
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[0 0 2 9] 

dsffft-rsfc*. ^p?#u^y # xm, „ ^-afgt^^ 

20 [0 0 3 0] r^e>fflE^«:#P*i-S±IH3CiK (Proc. 
IEEE ISSSTA' 92) fcEftStLfcfiEflf-etty^mfficO 

[0 0 3 1 ] Lj&>U r.<0«fi8"Ctt, -'^WS^ltifeft 
[0 0 3 2] **M(ORHfl iait^gco^«^^:'|g5c 

30 mm-tzkm^ te&&mj£zmkftt£oM&ic&^x 

f-a-fSfi !KBS:ll#t-t- 5 r k Xtb% 0 
[0 0 3 3] 

[SIM^Si-r^fc^co^] *^Ci5CDMA-7 
1f*i¥^WU, T*l»*^S:fTfto-C#rL--!f(oaiB 
— IfSfSKBf-fci/^-C, #ST'^- 1fS:S« u-<yw{c 
/^^#ft±i^^e>T^*ft!!3lSrfTtt 3 BW«*«: 

(icu) mmmmm^pjr'&m^m 

50 fS#S:»i:. M«**Lfc«g«»i U"CHl*i"S*Dff» 
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[0 0 3 4] *fc. ttrffiW^WSix-ciiyJWjSSixfc* 
[0 0 3 5] mjfBT?#^^ ( I CU) tt, 

[0 0 3 6] ±3£co^af- J: 9 v-v^Vwu— 

[0 0 3 7] STtSf^ SWET*I»*« ( I CU) Wu 
m^ffifJi-m^fi- "1" JMTOfi*S:*C**»SSS:flt*. 

[0 0 3 8] ro^a^i9 3E^ TaPBfe^WttorRii 

[0 0 3 9] 

THffiS:#B8UrRM"t'5. 

[0040] mi K*mw(o%McD—mn*^irmm-7 

SfiSIttMS (MSlo«E») oS«36«l-1, ~, 

1 -Mi- J; rjflf/^^ ^^CO^mmm 1 -m (l^m^ 

M) TH, ifooSff 1/^7 y^y^ffeffj* 40 

[0 0 4 1 ] #a(E>S«KK 1 -m (1 ^m^M) 

^n^N) tit, ^P*I»*S8 ICUW»t 
-5) 2-m-iu S2£3I (D) 3 -m-n. *S J;tWjp3S»4 -m-n 
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[0 0 4 2] I CU2-m-nH fi±f£3l 1 o "Cf* 

ffi»<Z> (m-1) S(OftTfit»N»OTi*l»*toa, *5 
J:V, *±f4miS¥^{-fco"C(i— o±f4co« (n- 
1) i¥<0T#Rfc*«!flL *ix^jfta>b»bftfciR^^ 
irflfiara— tfco I CU 2 - (m- 1 ) -n Xftfe £ titz^ 

l, (rn+l) &<Dm-^-—F(0 I CU 2-(m+1)-n 

^lii* 1 5 i: SI-aamfttoT* u / y * t fljft (m- 

At^ 0 SHSfMS(7) I C U 2 -M-1 , ~, 2-H-MW 

[0 0 4 3] S)ll:gli¥Oft±ttSl8^ I CU 2-1-1 

fc, ft^MaJ-fcV^TiliS* (D) 3-M-N*3<fcUyjD#S 
4-M-N^ffl^$^T^5t>coi-r6o 
[ 0 0 4 4] Siits (D) 3 -m-n ft, I CU 2 -m-n— A 
;*ri-5»^ff-§-£r I CU2-m-n^?>fflAt54-e^W 
^ttSiSSi*:, *D^4-m-n^ffl*t6 0 *P*S4-m-n 
M:. (D) 3-rn^?>(Ol±l^b I CU2-m-n(0 

a^«:«C. 3E*fbfc8S»t*S:a:ffiJB (n+1) 

<D£olz.mm$s (D) 3-M-N*5J:^J!jd*S4-M-N«5F5 

[0 0 4 5] HI f-Bl2S:flf*#fiBbT I CU 

(T*B£3s«B) 2-m-nf-ov^fftM-r*o 

[0 0 4 6] ICU2-m-nft Kfi (K^HOgft) O 

2 2*5<ttJ 5 «i6S2 3£llfrat£*U Kf®co^^^^ 

easa^*aftJ!ra3H»2 4*5±t5 j Pte»2 5 ^ttt 

Mi:MJJt^Mii^S2 6, JP1HS2 7, *s 
J: ^&tfc^a 28-Cfc9, *P*B 2 9 # Kffl<o4£tt#« 
2 8^a**Ayjb-CJP»Um^im-5-i: LTifcoS^ffi 

[0 0 4 7] ftJfeiroffliSAWu k^o^a^^*^ 

K^jt*-r5Stra<o*p»»2 2^i(;fgo«2 7 
[0048] ts^2 3*4, eas»i6S^ 

»3 1, ^iMfS3 2, *5J:^*3S«3 3i-J:!9« 

[0 0 4 9] i£.mk^$k2 ill, JBk^ (lSk^ 
K) ^ia«8Ufc^^5>'^*nri.-lP(oa««F#c 

s. »p3HS2 2«, i»jt«#a2 lcoab^ri-. fltra (m 
-1) a-ris^^ixfcT^u^y* (%>mmt%-) h 

saa^a-^^ttma (m-i) a^tti^-cjp3SS2 2 
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[oo5 0]»a«2 3ii femtmrnx. aetata 

2 i ^ta^f-WLeasKK^a 3 i i-j: 9 y rte 

ur*3HS3 3^ass 0 *JH*3 3ttr<^**#s^a 

3 2offl*£i»ffifiS:^a2 l coffi^t^W^/S (ft 

[0 0 5 1 ] JD*« 2 4 11, Kj® CO/^^ ^n-^Hco^© 
£§3 3<om^Tfc5fi^#«t$ixft:1^jKm^Sru>r ^ 
JEfiU *PJj£«2 5--m*1-5. *iJ^S2 5tt, Ad3?^2 

[0 0 5 2] S£l*2 6 te, 
#S3 1 com*t?S>5ea6»1#<*hm. n, k 

2 7tt*#«2 6(Offiyj^bffia (m-1) Sc^^F^U 

[0 0 5 3]»ft¥ft2 8H:, Ik /^KHJH Lfc*>f 
5y^, Sn^- lfOittfe!WF#c.. k «rflH^-CJP3BL# 

[0 0 5 4] SP JM§ 2 9 tt, ■ Km<D&s<X cOffiifc^a 2 

^irtfr® (rn-i) a^aPu^y^fc^j-BB-rstt 

[0 0 5 5] ifcte. HI 3 It EI 1 t te&J<7)361fc<E> 

[0 0 5 6] B3i:/TSjXfcCDMA-r;Vf3.- IfSfS 
^111 MS (M^IOSEW «t^S{f^tl 1 
-1, 1 l-MKJ: «9ffi^^n, &&<D$:mmWl 1 -m 

(l^m^M) Ttt. #aTN^.— If (N^lcoS^:) 

[0 0 5 7] ^^lill 1-nreW:, EI^£ix£J; 
9 N^-if^:^-?^^ L/c n ID (l^n^N) 
cOT^^a ICUi:Wt5) 12-m-ndMil 

;L^>H, ^ixb{^*iiir**«36«l 1 -m^H- : e^i^i;:*f 
/&L-C;I5£f& (D) 1 2-mtilieS (D) 1 2-mC0tti^ 
*5it;NtO I CU 1 3-m-noa;fi£A;^5;SP#Sl 

[0 0 5 8] ImS^ I CU 1 2 -m-1, ~, 1 2-m-N-^ 
fveiM*. tti&L (m-1) m<D&^—*?<D=F»!&4stoM 
d»Pj»D3H9l 4-(m-1)*^UT»^ixfclR»»#i:Stra 
IB]— a.— if I C U 2 - (m- 1) -nT^ffi^ £ ixfcT* ^ y 
*b$:?<t}\^ ^ami&cDT^i^y #*f»Mf&3£U!fca 

(m+1) SOU!— tfco i CU2-(m+1)-n^t 
^ir^i-^amacoT^l/^y *iWa (m-1) SO 
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<* aw«*tb^ds-t<o**3.-ifte(oa[n«-5-i > 

[0 0 5 9] aSSlS^ICU2-1-1, 2-1-N-t 
in^in^ A* i" 5 fifths ^§-te§{f If # * ot<otfc5 e 

*fc. ft^MgJCio^r, SiSS-(D) 1 3-M*5«tT^jD 
(0 0 6 0]31®^(D) 1 3-mtt, ICU12-m-n^ 

io x^-r^mmm^ i cu 1 2-m-n^btu^i-s*-e^ 

4-mfi, (D) 1 3-m^tU*^5> I CU 1 2-m- 

1, I CU 1 2-m-N^H-NffiK^i£««iS*SmayjS: 

(D) 1 3-M2o£t«JP^l 
[0 0 6 1 ] r(D<J: 9 f "iM?U«J58: £ H £ 
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(l^m^M) tllMTN^-f (N^IOS^) ^ 

40 [0 0 6 5] H4dSBI3itB»t-5-«tt, ^acoSff^ 
§1 l-mtf>iIJgS (D) 1 3-m(Offl^^Ap3SL»l 5 -m— 
(m+l) toKS (D) 1 3 

[0 0 6 6] *a<^SfSKBl l-mT?tt, Hl^^ix^J: 
N^-if^H^n^^L7^ nftil (lSn^N) 
(OICU1 2-m-n^«S.?>Jx. ^tt ?>«3:*iiic#Sm36 
HI 1 -m-tix-eix{-a-/SLriU£» (D) 1 2 -mi:, « 
®S (D) 1 2-mOOtii^*5J:t^N{glcO I CU 1 3-m-n(^ 
ttJ^SrA^-fSiPiSSl 5-m^^{i^b^^-Cv^6 1 bcoi: 

50 -r^> 0 
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4, S^MSiCjoVNT, gjffi^ (D) 1 3-M*5± 
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[0 0 7 1 ] #J®(E>«5£S (D) 1 3-1CDA*te, I C 
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